National Elevation Datase




The National Elevation Dataset
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" Seamless national coverage of “best available” raster

elevation data
" Geographic “projection”
" Jl-arc-second (30-meter), 1/3-arc-second (10-meter), and 1/9-
arc-second (3-meter) grid spacing
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Large-Area Elevation Data Coverage
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* Nearly 54,000 quad-based DEMs
* Projected in 10 different UTM zones

« Production artifacts (stripes), slivers
of missing data, elevation value
mismatches along quad boundaries

« Metadata in individual files

Seamless raster mosaic

Consistent national coordinate
system

Standardized datums and units

Filtered and edge-matched, where
necessary

Spatially referenced metadata



Source Data for
NGOM 1/9-arc-
second NED

Area
Louisiana
Hancock Co.,
Misissippi
Harrison Co.,
Mississippi

Jackson Co.,
Mississippi

Mobile Co., Alabama

Baldwin Co., Alabama

a2 USGS

Format

5-m DEM (raster)

LAS binary (points)
ASCII XYZ (points)

LAS binary (points)

LAS binary (points)
Shapefile (MPBL)

Projection
UTM

MS State Plane (m)
MS State Plane (ft)

MS State Plane (m)

AL State Plane (ft)
AL State Plane (ft)

Elevation Units

Feet

Feet

Meters

Feet

Feet

Meters

Metadata?

Yes

Yes

No

Yes

Partial

Partial



Analysis Ready NED

DM/IADD Seamless

Bulk Data
EHON) :
Tile Download

CLICK
NRCS
Data Source

Index WebSer

Topo Science NED Metadata
Process Downloads

EROS

> B *Google
. *ESRI




NED 1l-arc-second




1-arc-second layer is approximately 30
meter resolution

" Processed as 1 degree titles and merged into a seamless mosaic

B Covers Conterminous U.S., Hawaii, small areas of Alaska, Territorial
Islands of the US and Mexico

" Many applications are more suited for the 1-arc-second layer
" Smaller size




mNED 1/3-arc-second layer is approximately 10 meter resolution and is often
referred to as 10 meter NED.

mProcessed as 1 degree tiles
mMerged into two part seamless mosaic

mCovers conterminous US, Hawaii, and small areas of Alaska and the
Territorial Islands

m90% is 10 meter or better source




"High resolution or 1/9-arc-second data or approximately 3 meters dataset
"Mostly of lidar source
" Processed on a project basis and edge compared with other projects

" Inserted into ArcSDE as areas or projects rather than one or two
mosaics

"Covers about 10% of the contiguous US




m2-Arc-Second Resolution Approximately 60 meters

m The best available source for Alaska
mNo update of 2-arc-second data

mimprovement through migration of higher resolution data
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Possible NED 1/27-arc-second layer

Much of the lidar source data would support a 27t or

approximately 1 meter dataset
Customers are asking for it

Present NED model was developed for the 1-arc-
second and is being stretched by the NED 1/9
processing and is not appropriate the NED 1/27t




NED 1/27-arc-second

" Short term solution possibility:

" Load and serve this data in the original projection
and resolution as a special collection




Cloud Computing for National Lidar

" Flexible storage and
processing solutions e o0
" Direct access to ALL - T
lidar source data SN L e e




Create customized analysis-ready derivative
model solutions on the fly, such as:

" Customized rasters with different resolutions, parameters
" Projection on the fly

" Slope and Aspect Grids

" Flow Direction Grids

" Flow Accumulation Grids




" Want your lidar
processed a certain
way?

" There’s an app for e :
that 24 ek

Hillshade Structures Contours

3rd party
_| : Analysis
Land Cover Streams algorithms o

\/

National
Lidar




Migration of the NED Source Data

" Resampling higher resolution data and merging it
Into the lower resolution datasets

" This has been an automatic process as the 10 meter
source has been included into the NED replacing the




Importance of improving the NED layers




Elevation — 30m, 10m, & 1m
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NED 1/3 10M source
prior to 3M source
migration




Migration Continued:

" Unfortunately, the consistency of the high resolution
datasets has not stabilized

" Many of the high resolution datasets received are
very useful for specific applications




Migration Continued:

" The National Elevation Team through the weekly
telecons altered the migration policy

" Higher resolution source datasets which do not meet the
criteria of the NED 1 and 1/3 layers but support the NED 1/9
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The Traditional Topographic DEM

= Before lidar, DEMs were most recently created through
stereo photogrammetry.

" |n this method, 3D breaklines were generated along the
banks of water bodies.
" The resulting DEMs therefore had “flat” water bodies.




Lidar DEMs

" Lidar does not inherently include breaklines

" Water bodies have uneven TIN'd surfaces
® Stream channels may contain elevation irregularities
Bridges are usually removed during processing




Hydro-Flattened DEMs
" Hydro-flattening modifies lidar-only DEMs to

resemble traditional photogrammetric DEMs
" Water bodies are flat

® \Wide streams and rivers are flat bank-to-bank and
follow downhill gradient




Hydro-Flattening Examples




Hydro-Flattening Examples
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Hydro-Enforced DEMS

" |n 2001 for the NC Floodplain Mapping Project, Watershed Concepts
had their lidar subcontractor EarthData, develop “breaklines”

(preferred term is “hydro-lines”) to support their modelling efforts

" The hydro-lines flattened water bodies, imposed smooth gradients on
wider rivers, and forced streams to flow downhill.




Hydro -Enforced Examples

Culvert cut oen




Hydro Conditioning

Hydro-conditioned DEMs are an extension of hydro-enforced DEMs

" |n addition to representing water flow across the surface, they also
have depressions (“sinks”) filled to the natural outlet elevation

® These are also HYDROLOGIC DEMs




“Best Available”

NED “best available” source
data — decision rules




Criteria for determining “best available”
data for use as NED source data

" Reject from all NED layers
" Water bodies higher than adjacent ground
" | arge number of data voids
" Severe mismatches along tile edges




Water bodies higher than land
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Misalignment of data
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Improper handling of overpasses




Improper hydro handling




Excessive tinning




Cumulative effect Multiple voids

EXcessive i i i T e L e e Y
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“Best Available” Criteria Continued:

" Use only in 1-and 1/3-arc-second layers

" Nominal resolution is coarser than approximately
S meters




“Best Available” Criteria Continued:

" Use in 1/9-arc-second, and migrated to 1- and
1/3-arc-second layers

® \Water bodies flattened




“Best Available” Criteria Continued:

" Use only in NED 1/9-arc-second layer:
" Water bodies not flattened
" | arge number of data voids




Flattened water




Large number of data voids




Rough surface and
unexplained tin artifact



Residual buildings and vegetation




Arkansas Data Review
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NED Spatial Metadata
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Over 30 metadata items are recorded
for each DEM

" File name and quadrangle name
Geographic location
Horizontal and vertical resolution
Summary statistics (min, max, mean, std dev)
Horizontal and vertical datum, and adjustments
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, Polygon attributes

store information
about source DEM
and NED
processing
T T

- Layers: Imeta_decﬂ2 palygon

¥ | Field ]
DEMNAME
ZONE
HDATUM
RESOLUTION
ZUNIT
ZSTEP
LRLAT
LRLON
ULLAT
ULLON
ZMIN
ZMAX
ZMEAN
Z51GMA
POEVICE
PMETHOD
PSITE
5_DATE
1_DATE
ABSX
ABSY
ABSZ
ABSPTS
RMSE
RMSEX
RMSEY
RMSEZ
RMSEPTS
FREETEXT
XSHIFT
YSHIFT
VDATUM
ZSHIFT
TILEDATE
QUADDATE
QUADNAME

K1

=1 meta_dec02 polygon [Location: (-104.065241 44.434665)

value
10.2.1.1571692

0,100000
44,375
-104.000557
44.5
-104,125557
1129.536011
1918.135986
1525.710449
177.889740
LT4X

S

FS

1980

2000

0

co~00O

1

30

TINTON, SD-WY
-0.000490
-0.000015

29

0.636000
20011201
20010401
tinton_SD

Ll




" Metadata attributes are associated with
polygons in a GIS coverage, which can be

used as an overlay on NED raster data.

" Co-generated with NED, every pixel can be
traced back to its source.

" Completely updated with each NED release




" Spatial metadata is supplied to customers with
every NED Seamless delivery

" The NED Data Dictionary and the current Release
Notes are also included in the delivery packages

" Spatial metadata shape files for each resolution are
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NED Update Areas by Release Date

NED Metadata Date Update
Before Sep., 2009

B s:- . 2000
B Oec., 2009
B Feb., 2010

May 2010 . Apr., 2010
B un 2010




Data Source Index

NED Metadata

Production Method
Digital Camera
Correlation

MassPoints/Breaklines
Lidar

Polynomial_Interp

- Complex_Linear_|Interp
Single_Linear_Interp

- Manual Profiling
- Gestalt Photormapper
Cther

May 2010




NED Data Source-Currency

NED 1/3 Source Date
Unknown
1924 - 1959
1960 - 1979

B 1950 - 1999
I zo00- 2010



Spatial Metadata

" Using GIS functionality, NED metadata can be
gueried and analyzed in ways which would be
difficult to accomplish with tables alone.
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Absolute Vertical Accuracy

Statistics of Errors (meters) vs. NGS GPS Benchmarks

Version Date of

0 0
the NED NMAS (90%)  NSSDA (95%)

2.09




NED Vertical Accuracy

: Number of .. : Standard

Production Minimum error Maximum Mean error .
method Elerence (meters) error (meters) (meters) deviatan
GPS points (meters)

GPM . . : 4.21

3.63

2.03

2.17
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NED Updates of NED 1 and 1/3 layers

" Bi-monthly Updates

" NED updates are tentatively scheduled for the first
Monday of Feb, Apr, June, Aug, Oct, and Dec

= All standard 10m DEI_\/Is which reside in the GDA




NED Updates of NED 1/9

" Presently, we are coordinating the 1/9 releases
with the NED 1 and 1/3

" Due to the project-based processing it is possible to do
out-of-cycle updates if a critical need arises




National Elevation Dataset Source Information
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NED Updates Continued:

" Other components of the NED Release

" NED Release Notes generated, distributed to email
list and posted for download

http://ned.usgs.qgov/download



http://ned.usgs.gov/download
http://ned.usgs.gov/download

NED Delivery

"  Seamless Server (http://seamless.usgs.gov)
Available for NED 1-, 1/3- and 1/9-arc-second
User defined area
ESRI ArcGrid, Float, GeoTIFF, BIL

Spatial and text metadata, current Release Notes and Data Dictionary are
included in downloads




NED Delivery

" Pre-packaged Tile Download
(http://lgisdata.usgs.gov/iwebappcontent/neddownloadtool/NEDDownloadTooIDMS.html)
" Available for NED 1- and 1/3-arc-second
" Delivered in canned 1 degree tiles
" ESRI ArcGrid format




ARRA Elevation and Imagery Project Areas

Projected as of April 2010
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NED Status with FY10 Acquisitions

Projected as of April 2010
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High Resolution Data Collection

Projected as of May 2010
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Web Sites

Elevation, Topographic Science, and Lidar Branch

National Elevation Dataset (NED)

Elevation Derivatives for National Applications (EDNA)
http://edna.usgs.gov/

http://edna.usqgs.qgov/watersheds

http://lidar.cr.usqgs.qov/

http://topochange.cr.usgs.qgov/



http://topotools.cr.usgs.gov/
http://ned.usgs.gov/
http://edna.usgs.gov/
http://edna.usgs.gov/
http://lidar.cr.usgs.gov/
http://topochange.cr.usgs.gov/




